V ertebral hemangioma (VH) is the most common benign vascular lesion of the spine and is present in 10%-12% of the population. 6, 8, 15 The spine is also the most common site of skeletal metastases. 6, 20 The colon is the site of primary malignancy in 10% of patients with spinal metastases. 20 In this study, we report on colon cancer metastasis to the L-3 vertebral body (VB) that had been previously found to be involved by an asymptomatic vertebral hemangioma. Computed tomography scans and MR images revealed that the metastasis mimicked extravertebral proliferation of the hemangioma. The diagnosis was clarified by histopathological examination.
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case report
A 61-year-old woman was admitted to the hospital in December 2013 after an onset of sharp lumbar pain radiating to her thighs associated with weakness of the right thigh. In 2009, she had undergone a right hemicolectomy followed by chemotherapy for colon cancer. Presurgical imaging had revealed an asymptomatic hemangioma in the entire L-3 VB; no treatment had been considered for this lesion. In 2013, 2 metastases were removed from the right lung. On examination, the patient demonstrated paresis of the right quadriceps muscle (3/5), the right knee reflex was diminished, the left straight leg raise test was positive, and her pain intensity was scored as 10/10 on the visual analog scale. The patient's ability to walk was limited; she could walk a few steps at a time with the assistance of an elbow crutch. On admission to the hospital, CT scans revealed that the hemangioma involved the entire VB and left pedicle of the L-3 vertebra; in addition, the posterior vertebral wall was disrupted. A soft-tissue mass was present in the posterior part of the L-3 VB. This mass occupied the anterior third of the vertebral canal and extended toward the left L3-4 intervertebral foramen (Fig. 1) . Lumbar MR imaging revealed hyperintense signal of the L-3 VB on T1-weighted and T2-weighted images, which was indicative of a vertebral cavernous hemangioma. The mass in the posterior part of the L-3 VB and in the adjacent spinal canal exhibited a different signal; it was hypointense on T1-weighted images and slightly hypointense on T2-weighted images and isointense on STIR sequences with intensive enhancement after gadolinium injection (Fig. 2) . Given the patient's medical history, extravertebral proliferation of the VH or metastasis was suspected. The patient consented to undergo open surgery focused on removal of the mass from the spinal canal. After a midline incision, the retractor was placed over the left lamina of the L-3 vertebra. Vertebroplasty of the VH was performed via a left transpedicular approach to reduce possible bleeding. The left lamina of the L-3 vertebra was then removed and the dural sac was displaced medially, revealing a gray mass covered by large veins. The mass was removed from the spinal canal and curetted from the posterior part of the L-3 VB with minimal bleeding (Fig. 3) . During the postoperative course, the patient's pain alleviated and her motor deficit regressed to 4/5. Two months after the surgery, metastases to the pelvis were diagnosed. On pathological examination, the removed tissue samples were dense with palpable bony elements. Microscopic examination found connective tissue and bony trabeculae as well as numerous vessels of different diameters filled with red particles and clotted protein masses and focal thrombosis; these structures were intermixed with atypical tubules of metastatic colon adenocarcinoma (Fig. 4) . The aforementioned findings confirmed the presence of colon cancer metastasis and hemangioma in the same vertebra.
Discussion
Clinically, vertebral hemangiomas (VHs) are classified as asymptomatic, painful (with pain as the sole symptom), and compressive (aggressive), with signs of myelopathy or nerve root compression. 8, 14, 15 Compression is secondary to extradural extension of the VH or cortical bulging; rarely is it caused by hemorrhage in the vertebral canal or vertebral fracture. 1, 6, 8, 9, 15 There are reports on the rapid onset of signs of VH in the third trimester of pregnancy, suggesting that growth of the hemangioma can be stimulated by elevated secretion of estrogen with contribution of increased intraabdominal pressure. 3, 8, 9, 15, 16 To the best of our knowledge, spontaneous malignant transformation of VHs has not been reported. 2, 3, 8 According to criteria highlighted by Laredo and colleagues, aggressive VHs most frequently affect vertebrae from T-3 to T-9 and involve the entire VB, pedicles, and vertebral arch. Moreover, they exhibit irregular trabeculation, expanded and poorly defined cortex, disrupted cortex, and swelling of the paravertebral soft tissue. 14, 15 On MRI, aggressive VHs show low signal intensity on T1-weighted images and high signal intensity on T2-weighted images because of the low fat content and rich vascular component. 8, 14, 15 Spinal metastatic disease is associated with pain or neurological deficit in about 10% of cancer patients, mainly by mechanical compression of the spinal cord or roots. 4, 11 Compression is a consequence of tumor proliferation to the spinal canal, vertebral bulging, or fracture. 11 Other postulated mechanisms of neurological deficit are ischemia or edema of the spinal cord.
11
Colorectal cancer is the third most common solid tumor in the adult population after lung, and breast and prostate cancers combined. 18, 19 In 1995, Sioutos et al. estimated that the colon was the primary malignancy site in 10% of patients with spinal metastases. 20 In the described case, the VH diagnosed in 2009 was suspected to proliferate toward the spinal canal. This suspicion was supported by CT and MR imaging that revealed the following radiological features of aggressiveness: involvement of the entire VB and one pedicle, disruption of the posterior vertebral cortex, and the soft-tissue mass in the spinal canal close to the cortical disruption. 15 However, the radiological appearance of spinal metastasis may be similar, making the proper diagnosis difficult.
2, 16 We chose surgical removal of the compressive lesion from the spinal canal. The major complication associated with surgical removal of VHs is extensive blood loss.
1,2,7-10 To reduce assumed bleeding, despite being the origin of the compressive lesion, vertebroplasty of the affected VB was performed before opening the spinal canal. Vertebroplasty consisted of an injection of acrylic bone cement into the affected VB. Cement embolizes the vessels and fills spaces between bone trabeculae, thus reducing blood loss. 5, 6, 12 After vertebroplasty, the remaining surgical procedure was performed with minimal blood loss and resulted in pain relief with regression of paresis. Histopathological examination revealed an unusual coincidence of a hemangioma and metastatic colon carcinoma in the same lumbar vertebra. Colorectal cancer metastases spread mainly through veins and lymphatic chains to the liver and lungs, and thereafter via dissemination in the arterial circulation to different organs including the vertebral VBs. 13, 17, 18 It is highly probable that this was the route of vertebral invasion in the presented case of a patient with history of hepatic and pulmonary metastases. However, metastatic colonization from the extradural space via the Batson venous plexus cannot be ruled out. The Batson plexus is a system of valveless veins that connect pelvic, abdominal, and thoracic veins with the venous plexus located extradurally in the spinal canal; it constitutes an alternative "direct" means of spreading metastatic cells of different origin, including colorectal cancer. 13, 17 Vertebral bodies containing a well-vascularized cancellous bone are considered to be a good environment for colonization by metastases. 11, 17 One may hypothesize that vertebral hemangioma composed of vascular spaces with potentially increased blood supply might provide favorable opportunity for implantation of metastatic cells.
